Monocrotaline-induced cardiopulmonary injury in rats: modification by the nonthiol ACE inhibitors CGS13945 and CGS16617.
Thiol angiotensin converting enzyme (ACE) inhibitors (Captopril, CL242817) and collagen antagonists (D-penicillamine) partially prevent pulmonary hypertension in monocrotaline-treated rats. The purpose of the present study was to determine whether the nonsulfhydryl ACE inhibitors CGS13945 and CGS16617 also ameliorate monocrotaline-induced cardiopulmonary damage in rats consuming the drugs continuously for 6 weeks. D-penicillamine was tested concomitantly as a positive control. Monocrotaline-treated animals developed severe pulmonary histopathology occlusive wall thickening of the pulmonary arteries, adrenomegaly, cardiomegaly, and right heart enlargement. Concomitant administration of CGS13945, CGS16617, or penicillamine ameliorated most of these monocrotaline reactions. Monocrotaline-induced histopathologic changes in the lung were accompanied by pulmonary endothelial dysfunction, including suppressed ACE and plasminogen activator activity and increased prostacyclin and thromboxane production. None of the modifying agents influenced these functional abnormalities in monocrotaline-treated lung endothelium. Thus, the ACE inhibitors CGS13945 and CGS16617 ameliorate monocrotaline-induced cardiopulmonary damage in rats, indicating that the presence of a thiol group is not essential for this class of compounds to exhibit therapeutic activity against monocrotaline lung injury. The present data do not identify the mechanism of action of CGS13945 and CGS16617, but appear to rule out lung ACE inhibition and lung endothelial cell sparing as major therapeutic factors.